Sphingolipid biosynthesis by rat liver cells: effects of serine, fatty acids and lipoproteins.
The effects of circulating factors that might influence de novo sphingolipid biosynthesis were examined with rat liver cells by following the incorporation of [14C]serine into sphingosine and sphinganine, the predominant long-chain base backbones of hepatic sphingolipids. The rate of long-chain base formation depended on the concentration of [14C]serine in the medium and exhibited saturation kinetics. Long-chain base formation was stimulated by another precursor, palmitic acid, but stearic, oleic, linoleic and linolenic acids were inhibitory. This kinetic behavior indicates that long-chain base formation in liver is affected by the availability of the substrates of the initial enzyme of this pathway, serine palmitoyltransferase. Since liver is also exposed to sphingolipids associated with circulating lipoproteins, the effects of various lipoprotein fractions were determined and each appeared to decrease long-chain base formation. These results suggest that hepatic long-chain base biosynthesis can be stimulated by increases in the circulating levels of the precursors serine and palmitic acid whereas some other fatty acids and lipoproteins decrease the flux through this pathway.